One of the earliest observations on the photomorphogenic development of chlorophyll synthesis was made by Withrow et al. (10) . In a preliminary report they noted that pretreatment of leaves with up to 10 millijoules (mj/cm2) of red radiant energy followed by a dark period of from 5 to 15 hours, resulted in the elimination of the latent period in subsequent chlorophyll formation, with some indication that the red induction might be reversed by an exposure to far-red. Virgin verified this observation of the involvement of the photomorphogenic induction effect on the development of the chlorophyll synthesizing mechanism (6) and demonstrated the greater effectiveness of red over blue pretreatment (7) . Althouggh the induction response has been clearly demonstrated, the far-red reversal phenomenon associated with chlorophyll synthesis has not been previously shown. The data herein presented establish clearly that chlorophyll synthesis is another of the physiological responses referred to as red, far-red reactions, in which stimulation of plastid pigment synthesis by a short red preirradiation may be nullified by a subsequent far-red pretreatment. However, the red, far-red effect on chlorophyll synthesis is not directly associated with the photoconversion of protochlorophyllide (11) . It is, rather, a reflection of metabolic and growth changes affecting the rate of synthesis of protochlorophyllide, these growth and metabolic changes having been induced by means of the primary effect of light on the photomorphogenic pigment receptor (4).
METHODS
Bean plants (Phaseolus vulgaris Linn. var. Burpee's stringless green pod) were used in all experiments. The seeds were planted in gravel beds subirrigated with tap water. The tops of 6-day-old etiolated seedlings were excised just below the cotyledons. One cotyledon was removed and the remaining pair of primary leaves with the attached cotyledon was placed leaves up in a petri dish containing water-moistened filter paper; 25 plants were used for each sample. The preparation and handling of tissue were carried out as quickly as possible under a green safelight (9) . No detectable responses were induced by the safelight exposure. Temperature was maintained at 25 C.
Immediately following the harvest and preparation of leaf samples, the samples were pretreated by exposure to saturating levels of red or far-red, or both. The source of energy for the red induction was a red fluorescent tube luminaire and a red gelatin filter. The induction exposure was 3 minutes at an irradiance of 40 *Lw/cm2 (7 mj) . Interference filters and a projection lamp were used to obtain monochromatic energy at 730 myA for the far-red pretreatrnent (8) . One hundred mj/cm2 of far-red were administered in 5 minutes. Upon completion of the pretreatments, the samples were placed in the dark for an 18-hour development period.
To determine the effects of pretreatments on the rate of subsequent chlorophyll synthesis, the oontinued formation of chlorophyll over extended periods of time was measured by exposing samples to white light (1,000 /w/cm2) from a luminaire of warm white fluorescent tubes. In the time course studies, illumination was continued for various periods up to 8 hours. In the later experiments, a continuous exposure to 3 hours of high intensity white light was used as an assay period. One of a pair of samples was removed after 5 minutes, whereas the other sample remained under the luminaire for the entire 3-hour period. The net difference in chlorophyll synthesized between these two samples represented newly synthesized chlorophyll and, therefore, reflected any changes in the rate of protochlorophyllide synthesis resulting from earlier pretreatments of red and far-red radiant energy. The procedural steps in the preparation and treatment of leaf samples were as follows:
HARVEST PRETREATMENT 40 The data characterize the development of the chlorophyll synthesizing mechanism as one of the many morphological and physiological responses subject to the mediation of the red, far-red photoreceptor. The rate of chlorophyll synthesis in etiolated leaves can be influenced by a short preirradiation with red and far-red radiant energy. The induced stimulatory effect of a red pretreatment can be nullified by a subsequent exposure to far-red administered either immediately after the red induction exposure or even after the interposition of several hours of darkness. Whent red and far-red are administered alternately for several cycles, the quality of the terminal treatment determines the level of response. 
